Impact of mitochondrial DNA on radiation sensitivity of transformed human fibroblast cells: clonogenic survival, micronucleus formation and cellular ATP level.
The purpose of this study was to evaluate the impact of mitochondrial DNA (mtDNA) on the radiation sensitivity of transformed human fibroblast cells. The p+ and p0 human fibroblast cell lines were used, which carry wild-type mtDNA and no mtDNA, respectively. Clonogenic radiosensitivity was evaluated by colony formation assay and micronucleus (MN) formation assay. The ATP assay was then used to address the discrepancy between the results of the former two assays. Despite the lack of a significant difference in survival in the colony formation assay, p+ and p0 cells exhibited high and low radiosensitivities, respectively, in the MN formation assay (P < 0.003). This difference in MN formation correlated with high and low levels of cellular ATP content in p+ and p0 cells (P = 0.004). The addition of antimycin A suppressed differences in both MN formation and cellular ATP content. In the transformed human fibroblast cells we used, mtDNA played an important role in radiation-induced MN formation that was correlated with the levels of cellular ATP content. These results may imply the presence of an MN expression pathway that is dependent on the intrinsic ATP level and that may be compensated and lead to an equivalent level of clonogenic survival.